WORLD TP4TELLECTUAL PROPERTY ORGANIZATTON 
International Bureau 




PCX 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification ^ 
A61B 3/14 



Al 



(H) International PubUcation Number: WO 00/67635 

(43) International Publication Date: 16 November 2000 (16.1 1.00) 



(21) International Application Number: PCT/IL00/002SS 

(22) International Filing Date: 3 May 2000 (03.05.00) 



(30) Priority Data: 
129842 
09/307.569 



7 May 1999 (07.05.99) IL 
10 May 1999 (10.05.99) US 



(71) Applicant (for all designated States except US): APPLIED 

SPECTRAL IMAGING LTD. [II^IL]; P.O. Box 101, 10551 
Migdal Haemek (IL). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): GIL, Tamir [IL/IL]; 
Kibbutz Givat Haim, 38930 Meuchad (IL). CABIB, Dario 
[IL/IL]; 7 Habrosh St., 23840 Timrat (IL). ADEL, Michael 
[lUIL]; 15 Yigal Alon St., 31900 Zichron Yaakov (IL). 
BUCKWALD, Robert, A. [US/IL]; 22 Hadagan St., 30095 
Ramat Yishay (IL). HORN, Eli [IL/IL]; 13/3 Barak St., 
26315 Kyriat Motzkin (IL). 

(74).Agent: EHRLICH, Gal; G.E. Ehrlich (1995) Ltd., 28 Bezalel 
Street, 52521 Ramat Gan (IL). 



(81) Designated States: AE, AG. AL, AM, AT, AU. AZ, BA, BB, 
BG, BR, BY, CA, CH, CN, CR, CU, CZ, DE, DK, DM, 
DZ, EE, ES. FI, GB, GD, GE, GH, GM, HR, HU, ID, IL, 
IN, IS, JP, KE. KG, KP, KR, KZ, LC, LK, LR, LS, LT, LU, 
LV, MA, MD, MG, MK, MN, MW, MX, NO, NZ, PL, PT, 
RO, RU, SD. SE, SG, SI, SK, SL, TJ, TM. TR, TT, TZ. 
UA, UG, US, UZ, VN, YU, ZA, ZW, ARIPO patent (GH. 
GM, KE. LS. MW, SD. SL, SZ, TZ. UG. ZW). Eurasian 
patent (AM, AZ, BY. KG, KZ, MD, RU. TJ, TM), European 
patent (AT, BE, CH, CY, DE. DK. ES. FI. FR. GB, GR, 
IE. IT, LU. MC. NL. PT. SE). OAPI patent (BF, BJ, GF. 
CG. CI, CM, GA, GN, GW, ML, MR, NE, SN, TO, TG). 



Published 

With international search report 



(54) TiUe: SPECTRAL BIO-IMAGING OF THE BYE 
(57) Abstract 



A spectral bio-imaging method 
for enhancing pathologic, physiologic, 
metabolic and health related spectral 
signatures of an eye tissue, the method 
comprising the steps of: (a) providing 
an optical device for eye inspection 
being optically connected to a spectral 
imager, (b) illuminating the eye tissue 
with light via the iris, viewing the eye 
tissue through the optical device and 
spectral imager and obtaining a spectnim 
of light for each pixel of the eye tissue; 
and (c) attributing each of the pixels 
a color or intensity according to its 
spectral signature, thereby providing an 
image enhancing the spectral signatures 
of the eye tissue. 
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(32) 2002-543863 

[0 0 7 4] 

•r'vw;^=^^'Wt-&x^s ; (b) nM^if\.xmmMm.-^%'^w.h\.. itria^t; 

M-|-i>5fc<?)J^^;J^ ; i3 iUf (c) g 69 1 -|-^miEIB«t-ll5ai- ^ 

[0 0 7 5] 

-f;^^^«-rsx^i ; (b) ^if^*^LTH(rieB&M=^5fc-eM^ iirie^ti^T" 

[0 0 7 6] 



C33) #^2 00 2-543 86 3 

[0 0 7 7] 

J: o -C if 5^ ^ tt "C ^ M^gJ ^ g-r ^ <^ ^^-r -z> ;t i6<0^m75>^*i« $ *L ^ o 
^nMjj^ ; (b) jlri:3^*^LTtfrfB0ftm*a*3fc-cM^-r7tie>oMilM ; ^io^ (c 

) mu^^m^-r&tz»b<ommm^ryu ^Lxmt. mmyd^r^^ 
^m^t^co'd'^ms^mKn^xm^ MX . ^iftKx^mmmmmi^^if^Mm<^ 

[0 0 7 8] 

[0 0 7 9] 

iaii±> ^m^wmb, 539, 5 1 7# (5feff^#) j^^oT^^^tL/i® 

H 2 {±. Tfeswfpii 5 . 539, 517-^ i^^mm) mmt^^mtfx 



(34) !^«2 0 0 2-543 86 3 

offi* ^ ^ i: J: o T tt^ $ its o 
114 a fi. S P ECTRACUBE>';^-ri=s«r^$ffl LT#^tt;tt h;6il<^:9> 

13 4 b(±s ^rai£a;9tti6i3J;i/^3t:65MiE=Srffof^m<Olll4 a<^t 

0 6 af4> #®*<7)^£m:^^"*?tL^, 114 a<^j^5i&^)5^^#>d^*t^ 5 -o<7)^^ 

o 

^ o 

ifffi0-e*^o 

013a~l 3c-^{4. :$teffMJ^i3<'^"C|R^$*L-CV>&i/^ < o:;a^(7)0I^l*55^ 
(ot^th^iifz:^^^^ h )V<D^'o y Y (13 a) ^6^ TiMJe^ ttfc 1^ 

Ci^it<D7.^^ V (13 b) ^XXJ^j&(D^m(D::^^^ h (13 c) t&m^ 

01 4 a~ 1 4 e{4. mmA<DmBiM.m^^tfmmU»<^RGB^. ^MRG 



C35) i^^2 00 2-543 86 3 

B^, 6 10 nm^i3XZf5 6 4 nm^^ hmz^^^u\£ymmtWi:U-^o 

mi 8 a ~ 1 8 d (4, iitJ*A<7)4M#SiR^^R GBil> 6 10 nm^*J:0f5 

mi9a~19el4^ 3tl*litB#<0^S#^n=KOR GB^. 6 10 nm#i3i 
l>'5 6 4 nm^. i5^n t:-;^ g^^^b^jSr l/JC^* g-To 
m2 0 ti^ ^i:i^*3#>tf>*L?t S PECTRACUB E-=e7*>>VS D 2 

o'v^Tfm^tL^tBSJacoR GB^^^-To ;v^-(4. ^S^-fe^&ftis J: 

i5 1 1 ^ § J: o T ^ ;v *^ia5fp T^^-tS'Mtt^Tti^lC'f^ffl 

m2 1 m2 Q<r)^%m&^i!i-'hi^&i^^tz^j^<r>m^£^w>^<DMisi^^tz 

J^^iJ' i3j:O^BIi$*p{9lc:^*3#tt?>^t^v:SPECTRACUBEl:iJ:o 

m2 2Ji. m 2 0<^ra^X'^^ h;V-e|l^#;?tt?i:. m 2 1 (7)BfiJt<7)#f|S:9><7) j;^ 

m2 3 (4, 5 5 0 nmlCi3lt-£.m2 0 0935-:?ic;»J£3a^?5jaai?ti'7t^^V-;:^^ 
m2 4 ti. 6 5 0 nmK^n^m2 0 (r>5^%m^^ib--hWi\^'^ ^tzVV- 7.^ 



(36) i^«2 00 2-543 86 3 

132 8fi. ^imTM<Dnmmm^m^xy.^&m^<^^nmpi^i&xzfmm<7)m 
^aiJM^*^i-o i<^^-e(4. jfii«5&«, ^i&i9Jit)£oT. @^a<j'S:^*i!^n t'>' 
0 3 iti. ^<Dmm3^^tfU^mi^^s^ni^<ommmKY&<^xmm<t-r^ 

fxi^:;^^^ro mM^flfc- In (Ik /!« - 1 ) <omt ibmhfi^ (» 
ia33a~33b{i, i^Jft'S:iI<^iiijllJflL«H*5tt'2.^^«&^DJ*^^S^-r^o 

ia34a~34c{d:. m^^m-r^m<DmmjssL^\^^if&mmmm^m^-r 

^ o. 

[0 0 8 0] 



(37) !|ta2 00 2-5 43 86 3 

O5'3fcfl«j^%iim{::^fe-e*^o ^^mn. yt<DKm. tfc^Lis j: o^m 

[0 0 8 1] 
[0 0 8 2] 

[0 0 8 3] 
[0 0 8 4] 



(38) ^^2 00 2-543 86 3 

[0 0 8 5] 

mmmn. ^y^j'o^-^- (Isi^^&^-/7'';xa) m^d-yt^mmmms x 
ly/ 1 fz \± =fm\M m mt^Wi}^^ t^^^ :i^h<D ^ytm m mtmw.<^ ^ ti 

[0 0 8 6] 

o 

[0 0 8 7] 

^fiii. ^^mm^^^fztbK. Tm<D\^^'rM^^n^ 'Z^^i}^fi\^>ytmmj:^yt 

^<ii: ; (i i) l@IJrf^&-7-3/s:(4-7°iJXA^ffiv^&^^^(cJ:oX. $1JP1>?. U 
y hJCioTfr^^tlTV^JI, J:-9 {c, |g(7>^v^|BJ*t--^f it's V^H^J:^S*rs 31c: 

6 0 %. m^.m^iim6 0 %m± (^Jx.ff. 6 0 %~ 1 0 0 %<Dms^iM<7)m) 

[0 0 8 8] 
[0 0 8 9] 



C39) i^«2 00 2-543 86 3 

±ti<DXm (b) fi. Mx.tf. Tia'Sr-^tf : (i) ^ff-fk^fe^m^l^ffl LT 

BIc7?^®^55^fb[WI^tcAlt?fe^*«6^it : (i i) ^ff-fkAlt^fc^^ ^^coj:. 

i i i) mM^-J^'t. ^iii^J^U:^> V<7)^^^jtTU^^^-r^^m^\^d^ 

tf^}f-A^iis.M^^^UMyt^^Km-i-^t : (i v) ^#ft->x-rAOJ^v 
iwn^^c^^-r-s ; ^xzj^ (v) ie^-r^^-r;^Sr'6^ffiLT^aii^j^i^^ > ^<?) 

-?-ii^**tO>'i5^-^-'V*r^H<^B9i^i: LTffi^Lt:. y^-^<D:^^^ h}l^^j^-y 
[0 0 9 0] 

^ fifz^ ^ ^ y ^ ^>-:^c CD. i^mccD^xzi^mmr- hmmmccD 

[0 0 9 1] 
[0 0 9 2] 

*i.&3feJ±, «?!lx.ff. (^x.t^^ . -7^ 

[0 0 9 3] 



(40) i|$«2 0 0 2-5 43 8e3 

yxi\iv <r>m.%\\. v^)v^x. XI/ 1 tz iti&mi sr^^m lt v e >- ^-r ^ ?t * t^^^ 

[0 0 9 4] 
[0 0 9 5] 

^tT^-feJi. ittt,(7)!^®oft^<7) lof ;tr{i:2oJ!^^±<75-^;tSt;^:li^ift'SrS■r 
. ■^tLf>co^'fk mk.\i. mmt. u^mit) m^mtc (^Jx.^^^ i^mit. m 

[0 0 9 6] 

^tLll^o itttcJ:«9. ffiSSJco-ft^is ct ?>V ^ 7^: ^<Dly^)l^i)^^^fL 



(41) 1^^2 00 2-543 86 3 

^ o 

[0 0 9 7] 

Its h zjp~K^m&n^i^is X u^^^mmm-' x -^xmmm'^W} ^^^n-t^^m 

[0 0 9 8] 

mm.mmmm. Bi<^^KiL. mnw. n^^msL. cmvobi^^^ (aids,^ 

[0 0 9 9] 

[0 10 0] 



C42) i|$«2 0 0 2-543 86 3 

vxmmm^^-^mhrfcMmmM'. (c) ^^m^-t^fzttxDm^m 
m-r^^tKX^x^M^ii^bo 

[0 10 1] 

[0 10 2] 
[0 10 3] 

m^mnKx-oxmrnt^fi. ^Lxmmm<7:>=^mmKM-r^^^^i^ h)i^i!}m 

[0104] 
[0 10 5] 

$^So i(7>;^-ffi{4^ (a) 't^mmmtmim.K^^mKmm'^iix^^^w^^ 
m%mr^'i^ ; (b) !ifl:^^^tTBtriE0a0i!t*5fe-rflP>e> l> 

mmKn-r&it<D7>^i^ h)iy^m^:^t ; (c) miE/^^'^< t 2o(7?iijiii^<^ 

^ii^it(Dm^j:^5^^m!WWL't^m-r^^^m.m'tMiii-r^'^t ;ioXxf (d) 



(43) #^2002-543 86 3 

[0 10 6] 

^^mi'xy>. mmm.<7) it's ^m^r^fc)sd<^6y^Q^^^m myitis m 

'Sm^m^^r^U :^^^m-r^:it ; (b) !la:0*^LTHtffEBfilffift=tr3fc-^M 

i^<o#a^i;M-r2>3fc<o;^^^' t : (c) skW(o^%^S^m.^^m 
-r^T;i'=rijXA^fflv>^ ci: (d) jflL«7?)^ji5i$ tL;t^^f^Si-r;& i 

[0 10 7] 

/^■-f;^ ; (b) MLm^<ffvxmmum.m.^yt'cmh-rfz)b(DmmM mxzf (c 

[0108] 



(44) #^2 0 0 2-543 86 3 

urn 1 (om^is^z/mmm i <r)d?>5^\^^mLx\^^ 2 (ou^^^^^^^k^^-^x 

[0 10 9] 

[Olio] 
[0 111] 
[0 112] 

6UJw^^$tL-cv>-g>amiffl3fc^T-vM;^=^ji«-r&ii: : (b) m^^xm.h 



(45) #^2 00 2-5 43 86 3 

[0 113] 
[0 114] 

>^^^tfo ^(D^rnt, $Lm^iffLxmm.i^'^%xmh-rfziib<Dmmm^^hi^ 

<^^yti^!^m.KU-Dxm^ mx. ^kkx-dx. mm.wt<D5i'it^^myb^m^^^fi 
fzm^^^-r^^tKi^-T: ; ^Lx^hiz. m.'^KmmLx. ^<Dmm<t^W. 

[0 115] 
[0 116] 

^mm 1 

miii^ ^ms^^mb, 539, 51 7^tiKs^^ttf^^=?f^^i5(^iims-^ 

§'5:^3fc39'^Pftfe (^^gl^'K#L-C*5j4 nm~ 1 4 nm) *5 J: C^^M^^tS 3 
[0 117] 



(46) !|fa2002-543 8e3 

^^^^fi^ytm^ (OPD) ^mmnt/zHTmif; -/^^^ 2 gk^^t^^ 

[0 118] 
[0 119] 
[0 12 0] 

^mm^ms, 539. 5 1 7-^l::J:S^a{±«tcflft^>i?f^l-e*iit-^^: 
t565t?§::6o ^-Setlt-fi. f^ffl^tl^^^Itfi. ^§#11=^5. 5 3 9, 5 1 7 

mm L tz mm lai^ ? tiT ;& j: 9 ^(oii t m.^'^*:>-^?> ^ 1 36«-e ^ ^ o 

[0 12 1] 

tJ&oT. :?|tB#|^^5, 5 3 9, 5 1 7 -^HJ: »9 ^ 'ftfe «9 1:1^ D #S ^'•^ :/<^ 

7',;^ . ^n-T^St : (i i) :7fc^A3fc->;^-r A* J:U=^7;^^:^-55^^<7)tf- 
y^^MT.#ft: (i i i) 0PD:d«Att-r&i5tim<?>Alt^iiJ:oT^'fk-r^> 



(47) ilf«2 0 0 2-543 86 3 

[0 12 2] 

. ^a#^^5, 5 3 9, 5 1 7-^lC^oT|i^^^TJb*tfcii^'ft:^5-pfc^m^^J 

6<)tc{iiEJtfai64,ic^'fl:-r& 0 P D ?r^&o 
[0 12 3] 

ig2<7)T^ftl-^V^T. -r^XcomMi^^if^US Oid^j^OjItlt^lii-^T. 
3fc^flej;5:||^->;^7-A 3 1 t:: J: o T^fi^^k^ Jt;tm. 3 2 

3*iftl9. :^V^-eJKmV'>X3 6*SoT. ;^m^3 7 («a|;t(f. CCD) cOT 
3 5 tCioT. ^LT«^^tc01 <75iS:it^3 4 J: o TRIt ? ttfclf- A t 
[0 12 4] 

^St id) tf-A>«i7'«; :J^- 3 3<^)¥^^ ^t7)®iif^* J:y'^lJ^ 

[0 12 5] 

lll2(?)?l^®j:id3V>-C> nm.^ (IEI2-C(i/? = 4 5" ) "Clf- A 7' V ^ - 1- 

Al^■r^^^{±^ OPD= o-eT#ti-^ii>5lSkt. -JKa^j^i^uS/? - e -e 

[^1] 



C48) 
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OPD(A6,f.«) = t[ir^-sia^(J^6)f'^ - {n^^m^ifi-eif-^ + 2siafisia6\ (1) 
[0 12 6] 

iii>o ^^Kii. y^'mM [Chamberlain (1979). T 

#5-3fcfe<^)M. John Wiley and Sons.53S~55M«r 
#M<^ii:] t-J:*), c:<?50 P D WBlJi. '>;^7^ A5&s^E«r^-ri>^@IKS<^ 1 

[0 12 7] 

Stl*I<7)0 PDSr*!51<0^aiii-:&o Citifi. ^F^^tc^E^^H^Sfc'Sr^g^tf tv^-?^^ 

:^^t:^i-&o It ^1, X X A ^JKcTJ'f&T ?t 

/h$>/^jSg(r)jti-^, ^g^fi-tfnji'fftT-r^o ^<Tyfz^^ ^lifeiiP^^ (MTF) 

[0 12 8] 

tJ&oT. ^@#^^ 5. 5 3 9, 5 1 1 ^Y^^T^'^XttcW^y-'^'^'Xm^tLX 



(49) !|f«2 0 0 2-543 86 3 

7^ A * i x^fz-Mz^ ;^ X is * -^tf i 1 7i>«t? ^ . :e&o T |g^fi<j'5:^»f ^ J: O^r&it 

if *-^t? jSIEH -C^ffl 1- 2> i t T&s-e § s o 
[0 12 9] 

±|Sl;W;&^tLTl.>;S» ct ^ ti. 7^|ll#^^5, 5 3 9, 5 17^Km^^flfc 
^mK^^tzm^^ih^^tfib^ Applied Spectral Imagi 
ng Ltd. (Industrial Park^Migdal Haeme 
-f>;9Ji;v) J:oTl3l&3itL7t:o ittfi, 2f:|§«B*4'-Cli S P E C T R A 
CUBE t L'C^^3i*l;&o 
[0 13 0] 

(Dm^&i^^mm^^^-t^htziibK^m^ii^o s pectracube-^;^^^ 

[0131] 
[0 13 2] 

ft=fT^#c7)s PECTRACUBE ^mm^mm^t^^f^z^^r 

w^-r^mmt. ^m%^'^my ^ ^ - (aotf) t 

fz\tm.^mim'y ^ ^'^ 9 - (LCTF) ) ^i-Xf%%.:x.V:^-y \^ laiff^ 



(50) !!$a2 00 2-543 86 3 

:^ttzii^y^y KJR^r'/^-l'x m^^^. Speicher R. M. .B 
allard S . G . XXfW & r d CD. (1996))s m^^^^ 
F I S HI' i^&li h^'fe'frcD^M^^. N a t u r e Genetics^ 12 
: 3 6 8 ~ 3 7 5 {i*3ttS|§^(i#o7tr'V-?'f ^-^.^^^^ 'iL'^f^il^^-^'T 

[0 13 3] 

[gl] 



3 0/M II m (M=mm^&»:«lrS%#^0#=»||^^) 

1 y ;>«— 

2 o ^ y /w^'x 1 o 0 5 y ij>-^*>si&-a-. 

400nm~lO0Onm 

4 0 0 nmlC*JV^T4 nm {B O 0 n.Tn\Z.j^\>X 1 6 tita) 
2 0gf~18 0#^ JllM6<Il^H:6 0# 



[0 13 4] 

±IEt^B;5l^ tLTv^;^ J: ^ S P E C T R A C UB E->XxA {i. •^Jx.l'f'. 
[0 13 5] 



C51) #^2002-543 86 3 

[0136] 

^M^i}^^mm^m5 , 5 3 9, 5 1 •e<7)4»-e. -9-^^ 

y ^ T^#Btlc&o'< Bmk^S3{>«A pplied Spectral Imag 
ing Ltd. i::J: oT^a°ff'fk$*L^ SPECTRACUBE (:^®^^) * 
y*;VSD 2 0 Oi5J:0^^7*;VSD 3 0 0 t LTIEjg;^ tlTV^ So SPECTRA 
C U B E * J: «y^v> < o:d^<7)-e<7>^Sffl^l5«-r < <75#<7)TiJ,^f iJ*5i<75 3 =^<^5H 

^ L v> ( -7 - V ^^l^^^'pfciS*)- -f JV ^ - 33-5l&?S ^fz\tU 
PLT> R. J. B e 1 K "7 - V j:-^|^:9^5fc'&AP! . Academic Pr 
e s s> 1 9 7 2^. 2 3H~ 25M;*3J:?/J. Chamber laiiisT 
^^3¥;^*<7)I^a. John Wiley&Sons. 1979^. 305H~3 

[0 13 7] 

5!J<7)^$!!;a|g-7- j:-^l^^3feKlii^^bv;^7"A5^^ B i 0 R a d L a b o 
rator ieslCj;J)STINGRAY 600 0 <7)^ffi^-eBE^$ tlTV^;g)o 
i(7)v';^'r E.Neil Lewis Analytical Che 
m i s t r ^6 7 1 9-^ (1995#10^1H) ^ 337 7 H~ 3 3 

8 iHi^<ts \^^^.^MTVAm^^^m.'m-f^y-^)^m.^^%^\^^^n 

mt\ tcf5®?tLTV^;2>o ^«7?|§|t«a^flt)M^^ Linda H. Kidd 
e r S P I Em»^, ^3 2 5 7^, 1 7 8 H~ 1 8 6 Ht^ i . ^iS^c?) 



C52) 0 02-5 43 86 3 

[0 13 8] 

m(o^^-{irffy^^-m.^^%mmmtmwi)^^mm^mb, 719, 0 2a^k 

& o 

[0 13 9] 

*iI#^mM^O 8/9 17. 2 13-^ (ttltt. ;*:e^«B«4'U:^#*s^^*t 
[0 14 0] 

^m^wmmmo 9 y 1 43. 964-^(1993^8^30 aajM. -titi 

[0 14 1] 

1 2 2-^:fe iO^'IFf^O 9/ 1 4 3, 9 6 4-^tCiaici? ilX\^>^X o BS-Js:* ^ 

& o 

[0 14 2] 



(53) !^a2 0 0 2-543 86 3 

[0 14 3] 

V>-ftt<7>J^^l::;feV^T<). 5|c©f^$rfi^9fcfcH. SPECTRACUBE-^:^ 

■rA^Ba^:^;^ 7 (Zeis s ?±<7)*x Ji'R C - 3 1 0 ) <7) C C D ^i^- M'flJti? 

[0 14 4] 

a . 

[0 14 5] 
[0 14 6] 

in (1 9 8 9 ) > t'v^^ JV®^^Qi3Ei(7)^||, Prentice-Hall I 
nternat ional $r#B@<75Cl t] J: i^f^D^^LTV^^ J: <^hfi'fzm 

y") i3 ft 5^itm^ t mmmn t ^m.^^^^^ ^ t m^i fsi tt 



(54) 2|#^2 0 0 2-543 8e3 

[0 14 7] 

7.^i; Y )V^a,-r^^i$x-ti, lo<^pr#|!t^^y{i. :59-3I&t'-^^J:?/^M 
■r-ii'^m^K^m-t:h:^h-Q^:ho •ftti:'^. ^^^T y^J^^5^^r~ 
Co 1 4 8] 

nStKitMLXXf^^ru- (tf::\±m<D^) 7.^-}vm. (■T'Srfc-i^. ^^'^'^y 
[0 14 9] 

[0 15 0] 

v^;i>^\ $}:^^^iim\:^^ytmtf•z^M^<D^yt^<7)mmKmLx^^^) mm^^^ 
V }v KM-r:h ^yt^<D^mM<o7,^ Y)\^t (D^<Dmn^<y)ii^6^ ^ =r > e ^ - 

[0151] 

t\^xmm^^m-r^ ^ t K%':>xm^£^m^<Dmu'^xm'&p' fi^o 

[0 15 2] 



C55) #^2 00 2-543 86 3 

[0153] 

Y ju^a.-y (■t^t>ib. I Cx . y . A )) ^j: t'(r)^M<D^^^yc ( 3 D) 
(x.y.z) ICisJtaS^jt*^-^. 'P!);t{f, *#,,S^^ai^<toT4|f>*L 

e> V - - ;i'^<5D -f tLd^* ^^-f- ?t i6 JcH^ffl f i t j&^-C ^ 
[0 15 4] 

*a|x.tf. Ellis's: mfe^t*^ 9)5^ ?>#2. it T&^-egs fltclliaLf^^^v - 

cOct 9 5^*;^ 7ttC C DT^-^'<7)5*5felEH (^Jx.t?^ 400nm~760nm) 
CD*p«7^fi:> Tia<7>J: -5 ^^m^B-^tz^^^^^^ Z.h\z. ^l-dX ZD^ 

m2] 



(56) 



i|#a2 0 0 2-5 43 86 3 



grqy_scaleix,y)= jw(A)./(x.y.^)<tt (2) 

[0 15 5] 

(R) > m (G) *?J:0^» (B) <^3 3|ni?llt^S^M^JC'e*L-€^ttStlSi-a 3o<7)M 
'Sr^Mfir^ic )w, Ca). w, Ca). Wb Ca)! ^^fflv^T^ (2) =£rf|F#ii-*i 

[0 15 6] 

b. .^mw 

[0 15 7] 

M<D^m.m^ (J^^^'h;!/) ^ -r'^^5*>^ n:^7n<?)'^j?' h;vVi Ca); a e [a 



(57) 
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[^3] 

V2 = g(n(A));A6[Ai,An](3) 

[0158] 

f"2(0-g(>'l(A));/«[I.M,Ae[Ai.^ (4) 

tifzL. N<no 
[0 15 9] 

[0 16 0] 

mx-^:ho ^^mmi. mm^^^ }-)i^x^'hx^^£^^-^^y^i^>i^x-^^ 
^^j^{±. M^mm^^-oxmrnm^mmL. '^'oX'^\ZiE<ommx^&o 

^4'. 0DCA)ii. ^M'7)m^tLXff)it^^mx:^y). 1 <:A:>iim^^*itz:^ 

tt^^tL^o ^<Dm^. lo CA){i. (i) OD>65ft^^tL^|WIC;^^i5' h;v^ 
^-•7'f*lc7)iS^5&^?) ; (i i) Sll<^^^--7'F*3<^^)S-r2.®^55^^ ; LT (i 



(58) 4#«2 0 0 2-543 8e3 

i i) ^■^•^y')'-Km^-r^:!^^^}')l^^-'hm^^fi^o 
[0 16 1] 

[0 16 2] 

[0 16 3] 
[0 16 4] 



C59) i|t«2 0 0 2- 5 43 8 6 3 

[0 16 51 

M-r^it'bSTt. ®ffli'jsc-cprtg-e$)ao '^^-^imts:\%.m±. 
^mA.i, : 

[0 16 6] 

(OpMSr^^-^ST^ri^jtc, Tie<D^fe>Sr1^ffli-2.it*«-e§S : (i) ^l*l<^# 

i^^y^y^) ov^-f LT^S-Mrsi t : (i i) -^^M^j^-t 

( i i i ) 7;^;&«^^-r;2.^31&J^^;V+'-'g:,M LT. MlB-rs^'9XH 
[0 16 7] 



(60) i^^2 0 0 2-543 86 3 

m^^^^)^^-^ y'<^^iL^±:^^i^ h)\^-^K Si Ca); i = 1 ,2 . • • • .k> 
AeCAi »A„ ^X$>^ k^hitX\^^^^t. ^LX^M^ (x.y) i::^Jt^ll!J 
^^iiti:^^^ h;vj{»«s, Ca). a sCa i .a. ]-e*,-& i: ^'ISSE-Ttttf^ 

[0 16 8] 

e/= i:r^A;-*,w/ (6) 

R, ii. ^mtr^^ytmi^x$>^o ^<d^^. ^n<^^^. mw. (x.y 

y)^^'7:^k+l. (7) 
[0 16 9] 

yt^mmfn) it. ^6^Xrf^7 Kt&m^fy'^T)l^::fVXM,iZ'^^Xi^^^i(l 
[0170] 



C61) 00 2-543 86 3 

dfe^^^^'hJVs, Ca); i=l,2 k<r>mM^^tLXMM-r&^t-V 

^=ho ^co^-^. TIB(7)^^^< h;PC= [c 1 .c 2 . • • • ,c k ] 

F-min £(s(A) -s(A))' (8) 



dF/dCi = 0 (i=1.2.- • - .k) lcov»TM< (-r^*>i&. F ^-A^" 

C=A-*B (9) 

liti 0] 

J (10) 

'^^Mt-r^k^yu<OjE:^^7m'C'^^ . Bit. 

mil] 

L*-*' K in,n«l,2,...,A (11). 

[0171] 



C62) 4t«2 0 0 2-5 43 86 3 

[0 17 2] 

[0 17 3] 

^>lcl¥H/^it lcov^T{i. Marten s^ii^Na e s (1 9 8 9). 
IS:^iE(John W i 1 e y&S 0 n s. 35gl) ;^J:i^Esbensen'|l& 
H ( 1 9 9 4) , CAMOt <Da > \£ zl- ^ -^m.'^r 

M\:^Xzr^<Dmjtmn^m^:ff^ hMT r o n a h e i m. i)^^ 

[0 17 4] 

^»£oT. ^SgA i ( i = 1 , • ' • ,N) lC;fett&^c7>jS^<7)5iJK<±s 

[l^ 1 2 ] 

# -i- 
"^u • • • 

B' = H ^ ^ . . (12) 



[0 17 5] 



(63) ^^2 0 0 2-543 86 3 

mi 3] 

Vlv.— I ; f = i ....JV (13) 

mi 4] 

lS :ft # 

*"><1, • • • ""'^^A^ 

a « 

B m m m ■ • (m) 




[0176] 

^^Wi'^ynCybK frMB : N x N:^5t:(^C = B"" - Bo C 

[0177] 

B V i ( i = 1 , • • • ,N) {4, ii:^»co^^-^co^3fe^.<?)j§:s^-e^ ^) . 

o 

[0 17 8] 



(54) 0 0 2-543 86 3 

[0 17 9] 
[0 18 0] 

mm^^ii. ^mi^ffmB, 539, 51 7 -^k^^^ itfzmw^w 
[0 1 8 1 1 

itt{±, :i9>3fefi*»®^^k>6^ Schroeck'ft& (1996) . t h^-fe#<^#- 
'fe^9-3fcfl*)^S55-W> Science, 273:494-497 t::|3.^$ *LTV>^ 

[0 18 2] 

X Xfm.A.fz^it^r~ i'ttz y ^' Xo#v> 33-5^:^7=^- 3^ * % ^>-r 

-^"3: Rglf * >t , o T * *) ftf t L < o 
[0 18 3] 



C65) iNF«2002-543 86 3 

[0 18 4] 

ill^#l1=fflMP C T/U S97/08153 (1997^5^1 2 H ; i 
[0 18 5] 

^B#i!=^5, 5 3 9, 5 1 7-^^XZfm<r>nn^ m^ii^ (i) Schr 
oeck^lfe (1996) ^ ^ hm^'t^(7)^'&^ytmmM^m. science. 
273:494-49 7; (i i)Mal ik-ftfi (1996) . &*mm^m^ 
n-r^ y-'} J^^^^mM^^^. J.of Microscopy. I82: 
133-140: (iii)Malikfe«tO^Dishi (1995). 

mxhmK^\f^mmiS^^'i$MilV. 19954p2^4B~5H, San Jo 
es. CA, SPIE>^2392^, 15 2H~ 158H; (iii)Mal 

i k# ( 1 9 9 4) . ^y^m^^mmi^tm^^^^fcmM^j^^^i^mmt-^m 
mKiif-t^mm. ^mmm^3s\f&^^mj^^v'mmmm<r>mmi^. 1 9 9 

4#9^8H~9a> Li 1 I e> y^^:^. SPIE. 1^2329-^. 180 
H~ 184K; (iv)Malik'ft6(1996). 1 m<0 M 9 y -^mH^Kis 

if=hyi^h^)\^y^V><oy-VJ^M^^m^j^itmi3j:rj^J^^^mik'(t. Phot 
ochemistryand photobiology. 63:608~6 
1 4 ; *3 J;a=" (v) S o e n k s e n-ffe ( l 9 9 6) . mm<o^y hMi^^^f^ 

996#1^29B~30B> San Jose. CA. SPIE. 112679 

-i-. 1 8 2^-1 8 9H] Ki±^ ^Mmmhr^^^ y.i3xmytQ^mm\::^m 



C66) !t$«2 0 0 2-5 43 86 3 

[0 18 6] 
[0 18 7] 

(a*) ^mi6-i> 2o(7)^*!jif^AlPl±(7)3feJ^|g (OPD) fl. Bt^co:^r^ 
^<?>#S®^tcM-t-&3fej^ll (OPD) (^Wl&t LT<?)pfc<^5iJPfe-C^;i,T^^i: 

[0 18 8] 

[0 18 9] 

[0 19 0] 

*il#ft=^5, 5 3 9. 5 1 7-^t3(i, >?-tL^**LJc Jr-oT^^I-^ifeO^^fc^jb^lBj 



(67) #a 2002-543863 

[0191] 
[0 19 2] 

mx.i:£. John Chamber lain ici:^, rT^5-3l6fe<7)jf aj ( J 
ohn Wiley&Sons. 1979#^217H. ^8. la^i 8 
. lb) lc::fev^TiaK$*L-C</>2> J: ^ ^-f ^;vv >^#ft-ct±. OPDtiT 

nfo^KVt'^xmh-riy : 
mi 5] 

(15) OPDa = OPD X cosa 

[0 19 3] 

[0 19 4] 

L55^L. 1112 lc^$*LST^tf7^if<^=^^^^tt-e{i. OPD(±i»)^<^ 
-fbi-So -r^fc*). *il#l1^SS5, 5 3 9, 5 1 7-^<^»l 3ffill60^3 1 {r^:? 

L v> ) tJc^^^Ip] K^\f^ ^^<7) AM A <7)^l^ t ib^ja^j mt-r S o 
[0 19 5] 

[0 19 6] 

)v^nmm-r^ ^ t-A^x^ ^ X ^ oPD%m^-r^xcomm^xz^-r^x<D 

^m^y ly~J»\,z^^^XUfc^j:ifim^j:tbti:^^o ^fUt. (i) ^^i) i 



(68) #^2 00 2-543 86 3 

[0 19 7] 

w (RGB) mm^x-z>xm^^i^&m^^ (i) mi. m&m<^^mm^m^ 
i^-^^^i:>fix\^>&ftt()i^:f^mmi^^^ . ^Lx (i i) nn^ixfz:^^^^ h)i^it 

. *l?^<^><;^^ hjv«:^$-t\ itLt><7)X^i^ ^'^l<:y^X5i)S^< , -7 

[0 19 8] 

[0 19 9] 
[0 2 0 0] 

[0 2 0 1] 

[0 2 0 2] 

[0 2 0 3] 



(69) i|$a2 00 2-543 86 3 

\f^<^i)^(DX <^Sl^fifcmiS!imi:m. (C h amb e r l a i n ( l 9 7 9) . T 
^»^<dWM. John Wi ley&SonSs 131 M&^^^0m<D:zt 

[0 2 0 4] 

\z^hLhiii> (Chamberlain (1979). =^W^^m<DWM. J 
ohn Wiley&Sons.lSl M)>lW^^W'.<r> t) o 
[0 2 0 5] 

[0 2 0 6] 

OPD. ^M<Dm^-C^^m^c (a = l/A) 
[0 2 0 7] 

7 - ij 7 ;v V X A a $fnmm ^ \z±mzm< T^7!)K o p d 

[0 2 0 8] 
[0 2 0 9] 



(70) 2Nf*2 0 0 2-543 86 3 

-e|!i<<, 

[0 2 10] 

[0211] 
[0 2 12] 

^^^m<Dmmtiim\^. nm.^<DmW}<otctbK. #^*Li,opDiiii(i, 

[0 2 13] 



C71) i^^2 0 0 2-543 86 3 

[0 2 14] 
[0 2 15] 

[0 2 16] 

J-^ T ;v =f 1; X A i ;t (± it 7 - 'J J^^i^ T 3" X A =^ <^ ^ -tL^" tl 

ififfl -r Cl t <t o T f m ^ tt ;& o 
[0 2 17] 

[0218] 



(72) 00 2-543 86 3 

j:m<D^ h^Jt^WmK-^yf^Xii. Chamberlain (1979), 
^m<DMM (John Wiley&Son.s> ^:^^t^^ :$:|g*lH^4'tC:fev>T^ 

[0 2 19] 

Chamber 1 a i n (1979) <r>^2^^ »4*. ^5*^J:a=^S6* 
(0V> <o^^<7)5aiP$tL7tfUi9'H(±. J^^3^Sf^<^TI&<^*#^J:0^Km-f- 
■:i^^^<7)^#:^«3 1 Mt^:^$*i-"C\/^2.o J^.aa<»l:i (i. f Ck >^ J: CJ^F Cx )t±'?-<^ 

'^^#^lHll^>ei«9 eiS^cto-'i 0 4K{^^$*t-cv^2> J: "9 ic#;a^*L;i>o i^iifltj;^ 

m^i5XXfm^^m.^lEt^& . 7f5~6. l lSplc:^$ttTv^3>o SjS 

[0 2 2 0] 
[0 2 2 1] 



C73) 1^^2 0 0 2-543 86 3 

[0 2 2 2] 

^ o 

[0 2 2 3] 

.Anil K. Jain(1989> r-y ^ )l^m^ii!km<DM^. P r e n t i 
ce— Hal International and system scie 
nces science. 40 0H~4 0 2Mi0M<D^ t) o Lib^L. ^fi 

[0 2 2 4] 
[0 2 2 5] 

[0 2 2 6] 
[0 2 2 7] 



C74) !^^20 0 2-543 86 3 

[0 2 2 8] 
[0 2 2 9] 
[0 2 3 0] 

[0 2 3 1] 

-To 

[0 2 3 2] 
[0 2 3 3] 

^ 2 . t $ ^^^^^mM^is X u^m\^&mm t u ^ v>* /h o p 

[0 2 3 4] 

^3K. =fmtf<o^^T!}^2mttz}t3m^^M^fi. ■e<?>^^^ ^<^r-^^\ 



(75) 1^^2 00 2-543 86 3 

[0 2 3 5] 

[0 2 3 6] 
[0 2 3 7] 

-(^oj: ^ jcKXM^iij, i5j:tF (i i) ^<D$t5^<D-r^X^^^<Dm^is 

o ^i^K. ^m^j:mif)^n^\^^^^-^M.m^fitzm^. ^^Hs -hslk. 

[0 2 3 8] 

iin^:itl±mhTi^x^&o ^^■ffi<7)^^\zis\.^xii. mU'^^W'^^^MLXW.^ 



(76) ^^200 2-543 86 3 

[0 2 3 9] 

(1986) . Per ley. Schwab:feJ:U^Bridle. m^l'^i&^:X 
#??jt^Ki!:^^^^K?>V?K- ^. 72 M> Greenbank>W. Virg 
i n i a ^r#HR<7)^: t) o :^<o^^. j&v^O PDfEfflliT"- -r^T. ^:*L 

[0 2 4 0] 
[0 2 4 1] 

^m^Wm5, 5 3 9. 5 1 7-^J::l!St^$*LTV^2> J: 9'S:T*ltM5-3fce<)ii^ 

\^>X^m&}i3^V^6^itm<7)mifxmMLX. «Mifa^l^^tt^^-t^*n e>c7)^ 

it. mmmm^'Diskm^^m'itKMLx^mx^^^Ltiimm^fi^^o 

[0 2 4 2] 



(77) !HfS2 00 2-543 86 3 

. NADH-. y^^y. ^t^(75f^ hiJ' n-A, ft>5'<7);i-^>'^'--fe\ (T) 
[0 2 4 3] 

<mm±. um^fitz:^mtm.^^*y^x. m±Lx\^^^^^±i^^'U/'mmK^ 

[0 2 4 4] 

Z.(r>^^^ WmWiWi'^. D e I o r i T;i'=fUXA [Delori (1995) 
.Appl. Optics> 27:lll3~1188>:feJ:th'Appl. Op 
tics^l^28%^ 1061: Delori #(1980), Vision 
Research, 20: 1099] ^^fSffl LTSUS^ tL#a v^{±|WI# 

i i) \3vt.tz\tm%.'st<r>'^%m^^m.m-^^»%imnm^\ (i i i) ^<75js 
gicisv^T, i^^:g-^\ nn\^. ■^fz\rMM\.xv-^-xwa^^^fz'^%^^ 

m-f^'^^^^Mt (650. 442, 378, 337, 325, 400, 44 
8, 308, 378, 370, 355, ±fz\tn^<^^W^'^tzh-f^'M,<0^<r> 



(78) ^^2 00 2-543 86 3 

[0 2 4 5] 

^m^^y. ^^r^r-i'^mmLx. ^(Dr-^^m^UKnLx^m^j:yjm 

[0 2 4 61 
[0 2 4 7] 

[0 2 4 8] 
[0 2 4 9] 

mLx±mcox^Km^i^'^>ib^ ; i*L(±. mi^WKid^^^x l'^i■z^f<Du-■^^'- 
'^mmt^il. ^i^x^Tmizn. ^u-'>f-^&-&K-c)\,^xm^^^fz 1^(7)7. 



(79) #^2 00 2-543 86 3 

$rSi^-r^ ; -^LT (i i) =fmtf^^^y^ 

[0 2 5 0] 

[0 2 5 1 ] 
[0 2 5 2] 

^itii#ii=^5. 5 3 9. 5 1 7 ■^K'^'^tc5i'^mmm\Mn\t. j^^sM^<to' 

[0 2 5 31 

;^f^teJSi?i^-f >• e«^;^i±li-^^'^^ K^^Tfl^l'^^O'tc^t tL;i)^9- 
|ff T a- 1; X A is J: XJ^^ T JV a- U X A <7) y° 4) ^ ±ia |B« ^ *t ;!i 



(80) 2002-543863 

#I*I<7)Jtf5tia (DNA. i^n^^y^it^) ?£t'-e^:&<, 

m<D^^\z^if;bmm^^mm(o0ki^iitfzmui''^^^^ [p i t r i sfifas 

SPIEt^iSEuropean Biomedical Optics We 
ek (1995#9^12H~16H^ /^';v•b:D•^^ ^) -CHg^tt^v:^ 

[0 2 5 4] 
[0 2 5 5] 
[0 2 5 6] 

^m^n&:i!b^ iv'^yt^m^E-m^n■t^m^ :m4 an. spectra 

fi*)^liEi£^fTo ;tm«OjEi;|^ C^^STo 
[0 2 5 7] 

o 



C81) 002-543863 

[0 2 5 8] 

MlS-rs^JK<7)RGB-fe-e^?'*tTv> ;i, J: 0 ^'^ ^i^^^-f z,U^ <D^-fyK RG 
[0 2 5 9] 

^ o 

[ 0 2 6 01 
[0 2 6 1] 

^(x=112, y=15l) ('oV^Tft#^tt7^:^#^co— fP^Sr^-To "T^to 
[0 2 6 2] 



(82) #^2 0 0 2- 54 3 8 6 3 

[0 2 6 3] 
[0 2 6 4] 

la 5 b *3 T|f.J6 ^ i t >{)^'T- i:;i>J:9t^^ ffijE^tLTt:^ i± 'S^^tJj 
[0 2 6 5] 

T s i i: >e)«igiie> o 

[ 0 2 6 6] 

'-^rJ' h;!/^-®^^^-;^)^ ti^^Wt^l-'^^o M<Dlj^KXy). •7'-uj^II^^> ^ ( 
[^16] 



C83) 



002-543863 



(16) f(o)=» iyK ZF(xi)Aifi(><yx«) 

So ^^X.(f. -^riSa^ll^k (1986). Per ley. Schwab^iO^Br 
idle. lIt^ll^K?c:fc^K:fc-&a:M;^ 72H. Green 
bank.W. Virgin! a l-iem^ i 9 o 
[0 2 6 7] 

Lfc^^<?5|^D5 0(D®^<^;^^^' f;V*g-ro 5 7 5 n m#j£<^^*>2i*f±. iJ* 

^ n tr > <^i&j|itc#mfi«)-e* o 

[0 2 6 8] 

1 J::. ^HS-t-S:^^^' h^Vfi. 6 b tJt^LTtJ^-^. 116 a t-fev^Ti »J y-f 

X>?)5#v^o ^2tc. HI 6 b li^^i tiTV^;!, J; ^ H:^|ilig(7>:^ife$r^iSt?^:t 

^ h ;v ^ {±^.4?) a fc ;ii«-e § 35: o 
[0 2 6 9] 

[0 2 7 0] 



C84) !^«2 0 0 2-543 86 3 

•o Tim $ tL :g> It t:: Ma L 5& tL * ^ * o 
[0 2 7 1 ] 

mm(O^^M (OPD) fix #5e<^C CD7 V-AfiJtT'& <. ^(^T'-^jSds 
[0 2 7 2] 

^W.^ib^i' h )\^miM^ (i i) ^£Si^s?>^^' h;V'*3j:O^OPD<7)M 

[0 2 7 3] 

o 1117 a lc^$*tTv^;£> i 9 l^. =F#^(±-. T^^ft(^^Mmi^^# LT. 



(85) !Rf^2 00 2-5 4 3 8 6 3 

^CitT&^-ei:. ^LX^<D^^ ^j:m<omWi. lo<7)7l^-A§r^timi-CD-7V 
[0 2 7 4] 

) j&^-e^So 

[0 2 7 5] 

T ;v a- U X A CO ti^ ^^"T ^ ¥#1t ■7^-A<^^a.-X 

X$>y). ^<?)tiitlii. ^-A(^^:3.~:/-t?^^o ^^L^jfiT 

[0 2 7 6] 

^J?-ML<r>iK&i)K fmMiWiT)i^^V :<^<omi^i-mLx^^fi&K-tW^^^o 

[0 2 7 7] 
[0 2 7 8] 
[0 2 7 9] 



(86) #^2 0 0 2-543 86 3 

[0 2 8 0] 

<?>^'^^ h;wja<^'fit{iii^<75^Ti7ttt?y<^5^J*'fiit?*ao 117 bfi, -e-*^ 
j:^>^^i^ hJK0 2 0 OB^coS^Jt'fit^^LTv^-l.o i(7) 
V)v<Dmi 0 oli^t^i 5 oii^toMtc^v^-c0J^t;5g?>55^-e^;i>o 0 
7 c ic^^itLTv^Jg, J: -5 ic^ hJKi, ^<^t^^ faj^jf, ^^y-^JJ-U"^ 

T;v:f'JXA (FFT) iSr^fflLT^ili^K^'f >'lc^i^$tt. JibO. 15®^ 
- ' ~*«J0. 3 5®^- ' <7?$Effllc*se-^'56«T^^^1f*R«"^^i-So ia7d 

J^TJl^a-VXA (I FFT) ^'KfflLT^M ^'tcia^a^^tL^o ^<D^)ll 

[0 2 8 1 ] 

[0 2 8 2] 



(87) #^2 00 2-543 86 3 

[ 0 2 8 3] 

H o u g h^l^ [P a u I V.C. Hough. mm^£ ^ - ^ ^MM-t 

^tzlt)<r>:)om^^ZJP^m ; i^J^^^m^^mS, 0 6 9, 6 5 4-^. ^Lflhi± 

[0 2 8 4] 
[0 2 8 5] 

^k^M^iO^I FFT^MMS:^^f-rS'ftfc»9 t'. 0 7 b (^•r^tci^<0) I 

[0 2 8 6] 
[0 2 8 7] 



(88) 4$«2 0 0 2-543 86 3 

[0 2 8 8] 
[0 2 8 9] 

mi 7] 

fLF=fCF-0.5Af (17) 

[3^1 8] 

fHF- fCF + 0-5Af (18) 

[0 2 9 0] 
[^19] 

W(0 = {l-Mf- fLF) - «(f - fHF)] - Wf + fLF) - «(f + fHF)l} (19) 

WCf ) ( r-trn-ft^J H^^fc) fi. ffii!j3!fcf <05»J<7)|||^=grmC7fefc§t^> f l f i 

*)'b^£<> f „ p J; 4>y^§v>f (7)'(iti;ov>T{i«lil^=^^otttiL. fiF 

[0 2 9 1] 
[iSc2 0] 

Y{iyr) = Re{IFFT{W(0*FFr{X{:jr)}» (20) 

[0 2 9 2] 



(89) !^«2 0 0 2-543 86 3 

[ 0 2 9 3] 

m^^fitz mmm<o ^^^^ m mt 
±^<r>m^mn3 (oii t-t^s&m^ ^ij^M^^ TiBco«aiiciem$tiT 

[0 2 9 4] 

ftii!>«^tt7t-r-«^T<7)^^7"-^' (± 5 0 0 nm~ 6 2 0 n mcDH-e^ o t^To ^:tlfi 

v^MS-r^$B*r'b^tf [Van No r r e n^Xtfh. F. T i em e i j e 
r, ^26#(^2-^). 313H~320Hn 1986] o 

[0 2 9 5] 

^^^k^^i^ukfy (HbOz ) is iO^'JiJim^'fb^^^'n e > (Hb) OitP?^ 
Jl2#^<7):9'7fefi<J^'fh^lll9 [O. W. van Assendelft.^ 

* iJ^n e >^^#<^^5fc:9-*f (C. C. Thomas. Springfield 



(90) #^2 0 0 2-543 86 3 

, I 1 9 7 0^) »-a*t-i>. D e 1 o r i F. C. . SiMJflltf tci3tti> 

skm<Dmmi9imKn-r^imm^i^m. Applied optics>^27 

1113H~1125H^ 1988^*>4 7t#Be<7) it] o HbOz {±2o 
(Om.B't 5 4 0 nm^ J:?/5 7 8 nmt-i^L. H b f± 1 ooSiR^Sr 5 5 8 

nmK^-ri-zif-^$>&o %^=S^% De 1 o r i F. C. > P f i 1 

b s e n K. P. X 11 > Ba;S<7)59"7fe6«i;g:it. Applied Optics> 
^2 8%. 1061 M- 1077 1 9 8 9=Sr#SB<^ii:] J: <$D^j*tT 

l*-r^o D e 1 0 r i [D 6 1 o r i F. C. . iifil^Jfal=lc^ it^ McoM^ 
iMSl^^l-^^m^eSfi^^. Applied Optics. »27%> 111 

3H~ 1 1 2 5H> 1 9 8 8#] m^M.m<DKm^m\&ii\ m^i^^oj* (o 

a Sat) i5J:CJfjfillP#«-iB9S-t&7tfetci:'<DJ: ^ lc®ffl$tL&#;&;6>*^LT 
v^So D e 1 o r i CL<?)<^J*<D^lgJfC*o f^5&s. ^^\tm^<r>^&.m\:. 

m^'r^>W'^. Mmkt6**=tL'CV»'5::*^o;to •^<??^*. D e 1 o r i {4> 
m^^W\^^tz^O, S a t -/^^LTis^-f, S fc^3fetffftl^*^~ 

[0 2 9 6] 

icoW^t-isv^T. S h 0 n a t I- ioT^^tiTt^r'^V [R o s s D. S 
honatx Elliot S. Wachman>Wen— hua Niu^A 
Ian P. Koretsky:feJ: t>'D aniel Farkas.AOTFP, 

7\ Biophysical Journal (1997). ep^ijtt'] ij'^. -t^ 

fti jS: j«v^ . A t <7) M is It S R«:fe J: O^0I^<7) ^3fefi«) 

[0 2 9 71 
a. fflll<30^-rMl: 



(91) i^«2 0 0 2-543 86 3 

ms a~®8 bfi, S PECTRACUBE5'^fi*J®^^k^S=S:®fflLT#C> 

^w, (=570~620nm).Wg (=530--570nm) ^3 J: 0=Wh ( 
= 500~530nm) -esbcjfco 
[0 2 9 8] 

lai Oti^ S PECTRACUBE->X-ri^lwJ:oT7liJfe$*t^t #M 
[0 2 9 9] 

j5^f>;S:it$tt*'::i:5^)«:*:SR-eJiJ: <^^*L"Cv^S [fa!;tJ^. Patrick J 
. Saine53j;yfMarshal 1 E. Tylers ; 
Jits A^Mmis X nm'^&}mmt(r)^^. Butterworth-Heine 
m a n n (^-f^ft, 1997^) s ISBN0-7506-9793-8> 7 2 

[0 3 0 0] 

i*i*±s m^^m^iy). m^j:^T^^<o!i^mm^m^m^^^ii^^t^MmLx 

[0 3 0 1 ] 

-^Jx-f^s ^SMMlcMLTD e 1 o r i (cioTs t/t^^;' Mb*??^®^^-^ 
TS h 0 n a t flfet^ J: oT'g^ffl $ J: < $af=3*iTV^^ S a t ^■r;V>5rt'<^ 



(92) #^2 0 0 2-543 86 3 

a^<^^7*;i^ [De 1 0 r i F. C. . mmsS^^\^^i1^^M.WL<^WiMMmi^M 
i-«>#Sli«J^t&, Applied Optics. ^27^. Ill 3H~ 1 
125Hs 1988;Ross D. Shonat-. Elliot S.Wac 
hman-.Wen — hua Niu^Alan P. Koretskyisj; i^'D 
aniel Farkas. AO T F mUM'S:i^m-r i>'7'> ^Bi^^if^^"^^ 
ne>MJti3 J:0fm^3i*<^PIi^"7y Biophysical Jour 
na 1 ( 1 9 9 7). Bm]^ l t J^^^^eS^^ffJ-^fr^O^^^ittTV^Sid^O J: 

[0 3 0 2] 
[0 3 0 3] 

llll3a~llI13c{i.Delori K X -oXM^^ ^^^^^ tifz:^^i^ h 

;v (iai3a) titmLx. mm<^m^z>m^^&^mi^Km't^. spectr 
1 3 b~iEii 3 c) ^^i-o mi 3 aJi. ,^6^^m^mmLx. mm. ^'t-m^ 

^isXlffp'L-^K^^-r^. De 1 o r i HJ; o TIE«^ tiTtx^i^ f ;v=trg-r 
o la 1 3 b-Hl 1 3 c fi, SPECTRACUBEvX-rA'Sr'^fflL-CSIJ^^n 

>fciw[cjM<7);^/^^' (lai 3 b) , ^^hm^mmmm.. mi^mm^^^m^ 

miSsL^<o:^^ir h)i/ (01 3 c) 4r^-^-o Ell3ai3J:0^iai3b S-Jl:i!£-ra t 
[0 3 0 4] 

12 1 3 c ti. mmmmi^ x-c^mmmm^j: hmzsmmiS!L^<^:^^^ ^)v^*1- 



(93) i|$«2 00 2-543 86 3 

o 5 6 0 nml::i3Jti. tr-^fi. -?-<^)M^-*3^t ^j'^^ J: jStK 
[0 3 0 5] 

ig 1 4 a -HI 1 4 e «J*Al'ft*-ri.«BMJf[iW=Sr-^tf«BIK<?5-35*^i-o 
I1114a(4.w, (= 5 7 0 ~ 6 2 0 nm) . Wg (= 5 3 0 - 5 7 0 n m) 
.tJ/wb (= 5 0 0 ~ 5 3 0 nm) -C^S^HMoDRGB^t^^-To 
[0 3 0 61 

.RGB) <?)^mt. m.<OJ: ^ K^m^ii^ 3-o(0&ym-B I . B2*J:^^'B 
3 ir*5»t^jE5^<k3i*L;fc5$J^iC'ft^^e5l^MitLTV^S :B 1 = 525-590 
nm. B2 = 600~620 nm^ J: t/B 3 = 500~-650nmo ^tttjO?^- 

5i^fe<^5iM;6^R = B 2/ (1+Bl) J: oT^x. ; li:'fe(^^^:6^G 

= B 3 l-ioT^X-^^tfe : r*tlcMLT> W'fe<^)^Jtt4> B= (1+Bl-B 
2) / (1 +B 1) K^-oX^^hfitio ^^^<^RGBr;V3''JXA5&^ 

[0 3 0 7] 

0 14 c *3J; o'^ia 1 4 d a. #ii^novvT^ i^^^iitzMM i^n^'fi. 6 

1 0 nm* J:l>'5 6 4 nm) (0%iz^(7)^mK'i^^f:z^U-U^)Vi!)^^A.^inX 
Mfe J:t)«leM<7)W^*«5 6 4 n mt^S^P^ ttTV^S C: t ^ t o ^Jfe-c^T 

& o 

[0 3 0 8] 

HI 4 e{±. If >'c^m*'fk-7-:' So HI 1 4 e 



(94) i|fa2 00 2-543 86 3 

<D^^y:/kt. S h o n a t fr-ioTKS&^tLTtOz S a t Jc*fi-i> t;v3"i; 
[Ross D-Shonat, Elliot S. Wachman^Wen- 

hua Niu.Alan P. Koretskyfei XfD a n i e 1 Far 
k a s > A0TF^^^=^'®fflT^-7^7XFatii3ftS-^*i/ntf >MJ^i3 J;0=" 
m^§i;^7<?)|5lfi#v y B i 0 p h y s i c a 1 Journal (1997) 

[0 3 0 9] 

(13 9) ^^L. ^JfeoT, ^MJi«^^^M^bV^;vojfiL?S^^iSfLTv^^ 

* »9 o ^sa-afeetiWi^t^Ko' < mm-^ if > t ji^M^s^i^'fb^^R g b 

[0 3 1 01 

[0311] 

b. MM(D^r)V^h 

MM(DMM^7.^^ V }]^-^^B r i n d I e y^i^i ■oX^^fiX\^>& [G. S 
. B r i n d 1 e yisXXfE. N. W i 1 1 m e r . h lc*3tt2>St3®i3 J: 
mUJMiii''h<^^<DKdf. Journal of Physiology^^ll 
6^. 350H~ 356H, 1952] o '^'L-^<^^ibmKM^ hZfKlE^/im 
Um^^^^'C^^<0 I o g {K§tmm t^V an No r r e n^t^ioT^? 
tLTV^-l) [Van Norreni5j:?>'L. F. Ti emei j er. hai<7) 
^^^R^i. Vision Res. ^26^ (» 2-^). 313 3 2 0 H 
. 1 9 8 6] 



C95) i|t^2 0 0 2-543 86 3 

[0312] 

2 5 M^co¥:^^Si-o ^'r&L7t^M<7):^^i^ fx 4 J -e^^tiTv^^ 

& o 

[0 3 13] 

01 7ti^ jE^ (Bt) d^^^tt t-e<^$eHlC2|.&±|5B#<?5||3aiii3ft 

';XA|±, w, (570~620nm)^Wg ( 5 3 0 ~ 5 7 0 n m) i3 i t^w 

k (5 0 0 ~ 5 3 0 nm) (T^^SfSM^^^'ilf^ $ tL;t: R G B T ;V=f 'J X A T^^> o 

mSE I- it 2» pq J: XJ^n^i^(n^^ t . ^14 L H iSE V:: {± ^ tL 3«)«:j^^E 
bJ^v^i 1 1 J: <-KctTv^:i,o 
[0314] 

[0 3 15] 

HI 1 8 a -11 1 8 d J4#J*A<7)^MttS^R«=^^-to El 1 8 a w, (5 7 0 
~6 2 0 nm),We ( 5 3 0 ~ 5 7 0 n m) ^3 J: U^w » (5 0 0 ~5 3 0 nm 
) -e^^m«SiR^<^)RGB^?r^1-o HI 1 8 b is J: tJ^Ill 1 8 c fi. 



(96) ;^«2 0 0 2-5 4 3 86 3 

v^"C, ^^fitzt^^ (6 10 nm:feJ:Of5 6 4 nm. ^fL-?:fL) <Dm^^<D^m 

^*^Pq'KJflllP<7)'\-ti5'*crtf>^J^V';/ T'-CafeSo III 1 8 d <7)-7 -^^{i. Shon 
a t KX-oXnh^^K^^^X^m^iltzT Xj>. [Ross D. Sho 
nat% Elliot S.Wachman^Wen — hua Niu^Ala 
n P. K o r e t s k y*3«fcafD a n i e 1 F a r k a s ^ A O T F^,mii 

Biophysical Journal (1997) ^ ep«ijf ] tmU-T^T 

[0 3 1 6] 

111 1 9 a -HI 1 9 e mP^&.tmioit;^ A<7)mW^Fi^^^-ro EI 1 9 e {i 
. mi 9 a~Ell 9 di^isif&mmPi^^iV^^^(O^U^M«&^^^^-rWiM 
ii-e^^o HI 1 9 a fi. w, (5 7 0 ~6 2 0 nm) ^ w, (5 3 0~ 5 7 0 n 
m) ^Siy^Wfc (500'~530nm) ■^^^U^BPi^<^RGB^^^-f-o HI 
1 9 bi3 JiO^HI 1 9 c ti. ^m^Ko^^X^ ^^K/z^^ (610 nm^ iU^S 
6 4nm. ^^^fi) <D^K^<Dikm^'^'ytzVV~V^)V'b^^^h^X\^^:h^ 
V- V^;V^T^)-&o SI 9d(4> ^I^Hi^RMW«7)^^i^*i=rif v^^J^-^ T'T' 
2fe;&o m 1 9 d<OV>;' 7°fi> S h o n a t ioT'^^l^tLTtr^va'UXA [R 
OSS D. Shonats El I i ot S. Wachman^Wen — hu 
a NiuxAlan P. Koretsk y J: O^D aniel Farka 

WIj (TyWin-^ 7\ Biophysical Journal (1997)>ep 

o mi 9 &<DTi^XX:^:^n<r>-i'uy mi 9 d\:.'^U^i!Ltzi^^^i^XXfmU. 

[0 3 17] 

mmA<D^ (01 8 d) ^xzfmpi&B^'T)^ (01 9 d) ^}ti^-t^t. ^ 

[0 3 18] 



C97D #^2 00 2-543 86 3 

^mm 5 

mm =^ V t: >- if L T ffllJ5E-r * it a6 (?> 55^3^6^ iB^'fk X x A tTj-f^ffl ^ J; C^'f ij 

[0 3 19] 
[0 3 2 0] 

T/US 9 7/ 0 8 1 5 3 (itLfJt, ^§^,^8*4" ? tLT V^^ )5^<^ i 9 

tf7i^a#il=ai00O 8/9 4 2. 1 2 2-f-JC|Bft$*LTV^S 

iBS^L, ^<7?^-. ^|^il#l^^5. 7 8 4, 1 6 2 -^JcfE^^ tLTV^Sl^ffitrtSlo 

T^f^RGB (#> toit;^*) ItSra^L, ■r^*>*>, SPECTRACUB 

[0 3 2 1] 

^<JD^J::i3U»T, Btv^Uffi^i*. ^^^^W^^nU. m^i-j^^^^s^MM^WM 
[0 3 2 2] 



(98) #^2 00 2-543 86 3 

[0 3 2 3] 
[0 3 2 4] 
[0 3 2 5] 

. SPECTRACUBE-eiBll^^tL/tt ^<?). W^moM (C) . g^t^i^M 
(V) . ^ffittl&M (A) . is J:z>'C:*L?,c^jfiitf(7)M<7)^^J« (R) \^^^^ 
ti^^i-^ii^oASlfitl'S::^^^ hJV-e^;S>o 5 O O nm- 6 0 0 nm<r>^^m. 

5 n mtcisv^Ts R co;^'-? ^ b ;Ki C :§^^3^'t-tL$&i4>^ AcOJ:^-^^' f ;vici5^ § ^ 
— *ij6 2 0 nmt^^Vi-C. V tiA ; *«J 6 4 0 n mM±t?. R. 

Vis3;:Tfk<r):^^^ y}V\,tm3im-'X^^i)^. C ttil^^t-M=3roTv^So 6 5 

'-^m\.xm'&ii^t>^tz(r>xmm'^i}^^j:^^c 

[0 3 2 6] 

6 0 0 nm~ 6 5 0 n m<^ra<7)^**^"*\J 6 0 0 nm#a*3j:i^'6 0 0 nm^M 
^^mMy -i ^ - K ^ & -y i- )umM(^ti>ibK A^^xti\^^ t ^^-tfzibK 

m:^^^ V }i'\^xy)^fiib'^^&snKmM--r&^t\zX'oX]Emt^fif^o 
ji. (-r-<x<oWimz^fz^x$mK-m^) e-fe;Kit#o. ^mt^ioTiiij^ 
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[0 3 2 7] 

*ili^^;tt;tt g«0 (1112 1 H:g^$ttS) tT, R. 

a)^ (dl 2 UC^$i*L;2>) iliJ^^ti-^Ttt tcT^aagg;^^^ L-C. kCa) 

3fe^6*J^ii. ;v^-<7)^^3fcflt>^iii3J:y=~;^aiW^*^t^S PEC 

TRACUBE<7)i5-3fcWJS^i: L-C. ^LTF. Ca (12 2 2 1;**"^ -6) Si 

[0 3 2 8] 

[^2 1] 

F(X)=Fc(X)xK(X) (21) 

[^2 2] 

Fe(X)=p(X)xRe(X) (22) 

[^2 3] 

R(X)-Re(X)xK(X) (23) 

[^2 4] 

Fn(X)=-log[F(>.yR(X)] (24) 

[0 3 2 9] 
m25] 



(100) 



i^«2 0 0 2-5 4 3 86 3 



Fa)=p(X)xRc(X>xK(X) (25) 

6] 

Ffl(X)--log[p(X)xRe(X)xK(X.yReWxK<X)]=-log[p(A.)] (26) 

[0 3 3 0] 

^ J: O*'^ S PI # L T v> si i t L T S o 
[0 3 3 1] 

J&«5 0 0 nm~ 5 8 5 n nK^We^tJI^I— ^ LTAfe J: O^Vd^ib^'Sj S 
6 2 0 nmJ: «9 4):^^v^t i^-eii. V. A*3 J:U^RfiSv^c#^ 

[0 3 3 2] 

^<^^^^^m<Oi^^t LX. 5 5 0 nm#ia<^&:6i;t{±5 5 0 nm#ia<^ 
[0 3 3 3] 

la 2 5 (i. (578~650nm) . (542~57Snm) 

iSct-y^'W-fe (5 00~542nm) (D^^^M't^m-r^RGB^^K^ 
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[0 3 3 4] 

m^m^<D{^^ ^^m^i^L. m^Lx\i^&o v>-f*L<7)^'^ii:fev>T'b> i^ic 

[0 3 3 5] 

1. ffimfe^±^ (RPE) iUJUI. ^?!lx.J±\ riS)iife^±Mil<^BS^*;'< V 
:fe J: TO^M - -Itillit^ J: ^ > F T ^ > 'J - > iS^^fb^JO^fSiSJ > F 
lower RW'flbs Retina> 1998; 18 (3) 1260-268'!: 

[0 3 3 6] 

2. HR^M^ ■7y-^j3J:l>'^##^ ^y--^?. *nix.ff, DKJ&I*^ 9 >' - v 

*3j;0^^||fe#^ -^(^-^^ ^^alt^gj .Folberg R^^Eye.l 
997; 11 (Pt2) :227~238. %t'A T^^^-^C-f y r - >' >; - 

ueller AJft&. Arch. Ophthalmol. 1998 (1^) ; 
116 (1) :31~39 Sr#DS<75 t o 
[0 3 3 7] 

3. MitKmmx^fz^mm^. d^i\:.Kmm\^tzn'&m±\^^^^^iinm:&. 

[^it\z.m^\^fznm-mn.K^n^m^'\m.mmtsimm^<r> i c g tf-r:^- 



(102) #^2002-543863 

M^jtB} ,Atmaca LSitfe, Acta Ophthalmol. Sea 
nd. 1 9 9 7 (2^) 1 7 5 ( 1) : 4 4 -4 7. [ Tz^ ^ Jl'^-^ V T =■ 
-y^V-y If T^:t Matl^ K J: ^m^m.Mmm^<D»mi . O p h t h a l m o 
logy. Guyer DRjtfe, Ophthalmology. 1 9 96 (12 
E) ; I 0 3 (12) :2054~2060.*3J:D'~ f^^M 
l^m-r&mmmi<^M^^ 9 y - -^rco^ y y^yr :^y if ^) ~y mM'^'^I . 

Schneider U^lfex Ger. J. Ophthalmol. 1996 (1 
n) ;5 (1) : 6~ 1 1 «r#M<7)c: to 
[0 3 3 8] 

mmmmmm^m.<r^^^^%m\. : JEJ^W^J .Remky Altb. Acta 
Ophthalmol. Scand. 1998 (6^) :76 (3) :339~ 
3 4 2. [}^ h^}SiK^\f&mmTmit(0^i^mmtj .Eisner AEUfe 
.Vision Res. 1996 (1^) ;36 (1) :191~205. [ 

iSD.mm±^w^mm^m±&mmK^\f^mmnmm-^<ommu . Kuhn 

D'ftfa. Arch. Ophthalmol. 1995 (11.^) :113 (11) 
: 1392-1398 *#M<7> ^to 
[0 3 3 9] 

. ^(D^^^mmK^sif^m'^tiA^. [mmyfm<Dmmmm.Ki^if&^yh'>' 

r=-y^')-yMM'^^\ . Schneider U'lffi. K 1 i n. M o n a t 
sbl.Augenheilkd. 1995 (12^) ;207 (6) :372 

-3 7 6 . mm^'^m.'&L:^ 7 ^ —^<om^\-tfu-x<T)wm^^n^m.^^mmti^ 

fjCDS^'I* : Sal let Gflfe. Bui I. Soc. Beige. 

Ophtalmol. 1993;248:53-58 ^#BB<^ ^ho 
[0 3 4 0] 
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[0 3 4 1] 

^mm 6 

^'^iijMds J: O'gHM/ittT-'^ < . J: ^ /h? 'iJfliWis J: a=~^*l«^rJi t/^c-fe^t/)!! 
[0 3 4 2] 

[0 3 4 3] 
[0 3 4 4] 

/(A)=JF(A)/oe~'<*^'"* (27) 



itt^2 002-543863 



[0 3 4 5] 

<D<ff^'^M<7y-^^^^j:^^tfyKm.^-r ^mUmm^M-to 500nm~ 650n 
[0 3 4 6] 

^ o 

[0 3 4 7] 

afe^SiE^tLitSIt;^'^^' hJl'RCA )S-Tia^# (^2 8) : 
[^2 8] 



i>«iJS;?:n.^s:;^^i5' h)VX^^o :^v^t?> a-fejEJKtm^S' I . 
a Ca )SrTIS (^2 9) <7)J:^ i 1 & : 

[^2 9] 



[0 3 4 8] 
[^3 0] 



/(A) 



(28) 




C105) 



i^a200 2-543 86 3 



/i'(A)/ (30) 



[0 3 4 9] 
[0 3 5 0] 

le 3 1 ) (o i ^ icfm$ tt«, : 



[0 3 5 1] 

fz. -sm^x:t^7.Kmm'i>m^i^n^mmm^j:K:km^^<tzibK^mr^ ^ 

[0 3 5 2] 



[it3 1] 




(31) 



(106) i^^2 0 0 2-543 86 3 

[0 3 5 3] 

^ PIT & t^Wimm\^ ji^ $ -r^T (^itiisr -g, ^ 1 5&>'^^ ^ 

[0 3 5 4] 

±|B{i. t2£*<^ I C G^lcESfcL. ;&^o^j£5^(^ I C G^i 'b^tLTv^^,, 5t: 
[0 3 5 5] 

[0 3 5 6] 

:^^0^Oico^ffitc Jr^^S-^T^-^^^-^'TTJP^f UXAji, <fc 19 f^SQ'ift'lrS-f- 
[0 3 5 7] 



(107) #^2002-54386 3 

[0 3 5 8] 

[0 3 5 9] 
[0 3 6 0] 

[0 3 6 1] 



(108) i|^a2002-543863 

•t^x(om^M^mif-. ^Lx-m^Km^P^. -mTbmn.^fifcm^. 

[0 3 6 2] 

Tv^a#g«jt#;<75x^^ ^;^>5^^>^iai-e§^>i^:^±^ :^<on^i^<r>m^<omn 

<Dmm-^j:nnx^^ ^ ^\^x^^m<r>mm<om^h^^^ux^^^ riai-isv^ 

[0 3 6 3] 

^^M^^/h^'^^M-eSiJ^ t^tf totLTV^So loo^J^ifi, Optical I 
n s i g h t s tv^9 ^(O^^hlcJ:^ 4~S5ii-^'fk:^fe-e*;& (JM Beac 
h>JS Tiedeman^M Hopkins^ Y Sabharwal ( 

1 9 9 9) X [mmmm^m<r>^m^^<Dtz}sb<D^5^itm%^nmt\ ^ s p i 

Em^m. ^3 6 0 3^^#HS<7)i t) ; L:ii^t. O p t i c a 1 I n s i g 

liL'jrittL{f?i<b'^v^ i .h-T^^^o 2 5 6 X 2 5 6 4o 



(109) 2002-543863 

mmf^K^ ^ fi. Tb^-^:^^m kx-o xmm ^ r ;v =f x a m3:-r^x a. 

<D7.^C7 \- S^<^mm^%^\t. (Hb) <7)m^»K (OS) ii^ 

^1 t*s-e|;'iv>, Zeis s ttH J: ■cTil§|:^;tL;t->X-r A-e$)So 
[0 3 6 4] 

TIB'bS^t^BStTJCl t : (i)FC Delori. rfflUM^lliStt^ M 
<7>m^SiJ5eJwM1-&#^ft^fl5i$^l5J ^Applied Optics. 27:1 
113~1125^ 1988: (ii)FC DeloriiSiCKKP Pfl 
i b s e n . rBa^<^^^fcfl<JiS:itJ .Applied Optics. 28:1 
0 6 1-1077. 1989; (iii) J Sebag. FC Delori 
. GT Fake. J J Waiter, fl; h l^^tt^ii^MJfiL-misi: O^m^lS 
^JKt^Mt-^3fe^W^M<??^#J .Arch. Ophthalmol. 107: 
222-226. 1989; (iv) HA Bruining. GJM Pie 
rik. C Ince;feJ:Ci^^F Ashruf. \WmL%it<n>imm(mm<r> 
fzt><r>^^m%^m^ X^Wm^\ . Chirurgie. 118:317-3 
23. 1992; (v)M H a mm er.D Schweitzer. L L 
eistritz.M Scibor.K — H Donnerhacke^«tO^ 
J S t r o b e 1 . X'c Mlia ^It ^2. ^ ^ e3j^~-e(7)®1t^b^3fe&J . J . B 
iomed. Optics. 2:418-425. 1997; (vi)MH S 
mith.KR D e n n i n g h o f f . L W H i 1 1 m a n ^ J: JJ^R A 

ch i pma n. \MM^^n(r>mmMm\^^\^^>M.^<r>m.%mi^m^%\ . j 

. Biomedical Opt ics. 3:296 - 3 0 3. 1 9 9 8; ( v 

ii)JS Tiedeman. SE Kirk.S Srinivas.JM 

Beach. \mm&^^^^j:^^^umm.^\'^i^\i -i>%Mm&n<TywmM%:m 

^J. Ophthalmology. 105 (1) :31-36. 1998;-?- 



CllO) 0 0 2- 5 43 86 3 

LT (viii)D Schweitzer>L Leistritz>M H 
ammm er^M Scibor^U Bartsch:feJ:?/J Strobe 

1 > rt }-<Dmmjsa.m\^is\f:^mm^mm<Dm^iEmim . s p i e. 2393 
:2io~2i8. i995o -m^. ^^rmat. ^tftm^m^t tzitw^-r 

[0 3 6 5] 

(i i) Mfmmtiim\^<m^^. ^lxt^k^ hKW^^iix\,^:h x ^ 
(r 0 b u s t) M5E^«#t)*t^o ^^mit. ^m^mmmn.i^mLx. 

(i i i) ^^T^«-e{i> (WS<J^^{±^ 2. 3t7t{i4 
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[0 3 6 6] 
[I5c3 2] 

/^W«FFW.wcpI-(i;f,(A).2/J]. 



AOilll^'C*^. a i CA)f4. *fJ5:l-*MS#l&-e*»} ; it tig i <7)l¥$i t?* V) 

[ 0 3 6 7] 
[^3 3] 

(33) 

[?^3 5] 

/Ar//v-i=exp[-a„(A)./J(35) 



[0 3 6 8] 



(112) !|^2 00 2-543 86 3 

T&o Nl'BcoJiy&sjfll^t^Jfe^ t ^<?)M*#'ti^i^ 5 0 0 nm~6 5 0 nm 

tjcSL#icsM Ca ){±m;RA ic|g<^^¥ LTV^Sc 
[0 3 6 9] 

t3&oT. 500nm~ 650 n mOMSIEHt^i^V^'C. TIS<^^:*5iaiafi<)i:i^ 
[^3 6] 

da^iXydX&dp^iXycUL (36) 

[0 3 7 0] 

^•=ei?'ne><Di^^(C;fett*;/ Ca) FC De 1 0 r {m^SH 

m\^^n^MM<owmm'&Kn-r^^^^mmw^\ .Applied opti 

cs. 27:1113-1125. 1988) Jcov^T. TfB<^^^iS£#JS'|ft* 
[Sfc3 7] 

/<^)-^«c^('i)r^Q«i+'i»(^)-£«&i (37) 

ti-e ^t^*L. B^^'fk^ n vf :fe J: i/jl^m^^k^-t n e y <?? & 
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